APRIL/MAY 2023 
CMA42 — MECHANICS 


e : Three hours Maximum : 75 marks 


SECTIGN A — (10 * 2= 20 marks) 
Answer ALL the questions. 


Define Resultant Force. 


awyu ADT AmE. 


State Trianzie of Forces. 


gits Sae ApoU ayas- 


Define monent of the couple. 
Any emin AGuuspeer awyu- 


Define the moment of a vector about a line. 
GpiGemLeu4 Lagu seve Aguugapac 
auengunl, 


What is.the mass centre of solid hemisphere of 
radius ‘a> 

‘a ayy ei A- aari Cangi Qur 
wub aia? 


4420 


10. 


ite 


Define centre of gravity of twe particles of masses 
m, and m,. 


m. m, flamer Asra Qra@ gsdhsader 
yasi mougas wwr. 


Define a Resultant Velocity. 
PG Aaaa Amsa oug. 
Define Rectilinear Motion. 
GpiGemgwasih — arug. 
What is a Projectile? 
26 aHQuncGEr reimri cerar? 
Find the horizonta} range of a pzojectile. 
asdi Aen insi snows. 

SECTION B — (5 x 5 = 35 marks) 

Answer ALL the questions 


(a) The resultant of two forces P and Qata 
certain angle is ¥ ard that of Pand R acting 
at the same angle is also Z. The resultant of 
Q, R acting a5 the same angle is FY. Proye 
that P= (x? +9p)!, 


2 4420 


19. 


20. 


Find the. components of the acceleration of a 
particle in the tangential and normal directions. 


Asr@Gan® wppno GemGarL@s Sonssaled 6 
OTO E pisenars srraires 

A particle is projected with velocity u making an 
angle @ with the horizontal, Find 

(a) Time of Flight 

Œ) Horizontal Range 


© Time taken to attain the maximum height 
and 


(d) The greatest height obtained. 


ByouGasb u wyb æ aflCsmemd erin 
AUU gc Ssmig AcraGascrapenns 
SIGHTS. 


(3) Ups eb sre 
(H) Sor ee 


(Q) siGeute Lums HOW Seb sna 
Db 


(m) asute ow, 
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16. 


T 


18. 


SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


(a) Find the magnitude and direction of the- 
resultant of F, and F,. 


i mei 
(b) Find the resolved components of a force F inf 
two given directions. 


w ç ogb F Awm sone wpm 


(b) 
Saeuj wrens. 
(9 Gsr@ssluLe Am desd go Sone F or 
ISSUU spjscoons ands. 
P, 2, R are forces acting along the sides BC, CA, 
Ad of a triangle ABC taken :n order. Show that if 
their resultant passes thrergh orthocenter then 
P ONER 
cosA cosB cosC 
P, Q, R adip Amesi ABC aarm apéGaransdlar 2 @ 


BC, CA, AB asap ussar cfu QsuouHAps: 
sapfer Awm Ash A es AG 
Q R 


+—— + —— =) amë srana. 


Asipi i 
gas cosB cost 


cosA 


Find the centre of gravity of a hollow hemisphere. 


era Lim siopsGanonsher yiu mwouseg 
BTS. 
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o6 GHUILL Conenses prigò P, Q asg 
AG Amsa Gama X Gg 
Gsrangmsueiu P, E Amassa wma 


X Cog sês Canengegumu Q, E 


Aosach Semey Y ei P= (X*+ QRY 
cron fyej. 


Or 
The resultant of two forces P and Q is R. If P 


is doubled, then R is doubled. If Q is doubled 
and reversed then R :s doubled. Show tha: 


P:Q:8=V6:V2 v5. 


R «erg P wood Q aip dwerse 
Amma Aa yed. P AG oig aed 
R QG oig ass Q QG oig 
aago R QG oig åp ao 
P:Q:R=VE:V2:V5 ao snama. 


If two couples whose momerts are equal and 
opposite action the same plane upon a rigid 
body. They balance one another - Prove 

Q5 stagéet Guigele Gow ew sasha 
somun aj apd 
ofOyArsdecscaila SsudutLre 
AUAUTHET AML AGEs cay Heya. 


Or 
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13. 


14, 


(b) 


@) 


b) 


(a) 


®©) 


Prove that a system cf coplanar forces reduce 
either to a single force or t= a single couple, 

eG Aas Gsrgüsu BH gNm 
OHS! Aonomeng@ies wrdmarmd cox Aga. 


Find the centre of sraviy of a triangular 
lamina. 
wsGaren salya 


ystu MOWUSOS 
snars. 


Or 


Find the centre of mass of three uniform rods 
forming a triangle. 


2G Wsisreanseas 2 Gass Sagu eper 
Égre aifisailer Qungpaimens cow srana. 


Find the magnitude and cirection of the 
resultan; of the velocities F, and V,. 


V, bomb V, acum Senor: DoreGasnisation 
DALY Wimibd Haemuws stars. 


Or 


If a point moves ir a szraight line with 

uniform acceleration and ecyers successive 

equal distances in times ¢,. t., ts then show 
i p 


that = 
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15. 


@) 


®©) 


Sma Asaga e GpiáGsr ei pami 
Uhura Qar isum sogis t 
early 


he 


snrwisai Tala 


s éds 


cron Aea. 


1 Hla +by 


Find the range and maximum range of a 
projectile upon an inclined plane. 


OG emlisansser bs oA@Qumepafics fsa 
wyb BUQUE oes sree. 


Or 


If u and v are the velocities of a projective at 

the ends of a focal chord of its path ard w the 

horizontal components of its velocity show 
JARE, 1 


that —+— $ 
uw vo w 


20 oTAGUTEHET urensule GAU Sree A 
Yoesafleonrd aAA Amsis w 


‘pg v amab urmglei as) 
SosGais w amab Qwhsro 2 z 
w w 


ren Blew. 
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